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1. Introduction

There have been several optional schemes introduced for the basic uplink multiple access method for LTE-A. In this paper, we clarify the LGE’s view on the uplink multiple access schemes for LTE-A.
2. Proposed uplink multiple access scheme
· Single transport block per component carrier
We suggest only one transport block (in non-MIMO case) can be transmitted per component carrier and different component carriers should convey different transport blocks for a UE, which simplifies the specification of the link adaptation for LTE.

· SC-FDMA per component carrier
SC-FDMA should be supported where DFT precoding is applied per component carrier to support backward compatibility with LTE UEs and support minimum power amplifier back off for the cell edge UEs.

· OFDMA for SDMA and/or higher order modulations
Our observations in [1][2] show OFDMA provides ~2dB SINR gain in case of higher order modulations and more than 3dB SINR gain over SC-FDMA in case of spatial multiplexing. Therefore, we suggest supporting OFDMA in cases of SDMA and/or higher order modulations such as 16QAM or 64QAM.
· Non-consecutive RB allocation in each component carrier
In the Rel-8 LTE system, only consecutive RB allocation is allowed in uplink to keep the minimum power amplifier back off. On the other hand, it is natural to allow non-consecutive RB allocation in each component carrier in the LTE-A system if OFDMA is introduced, which will provide the following benefits.

· Increasing gain of frequency selective scheduling
· Remaining RBs after consecutive allocation can be scheduled to the other UEs efficiently.

Non-consecutive RB allocation can be applied with SC-FDMA as it so called, ‘clustered DFT-S-OFDMA’, which allows more scheduling flexibility over SC-FDMA while keeping 1~2dB gain [1] in the power amplifier back off over OFDMA. There will be no burden in specifying additional control signalling for this as long as the control signalling for non-consecutive RB allocation is defined for OFDMA.
· Transmit chain of the proposed uplink multiple access scheme
Figure 1 shows the overall transmit chain of the suggested uplink multiple access scheme. As shown in the figure, additional component to the LTE transmitter is switching on/off of the DFT precoder and the non-consecutive resource mapping for both OFDMA and SC-FDMA.
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Figure 1  Illustration of the transmit chain of the suggested uplink multiple access scheme

3. Summary
In this paper, we clarified the LGE’s view on the uplink multiple access scheme for the LTE-A system. In summary, we propose hybrid of SC-FDMA and OFDMA where single transport block and DFT precoding applies to each component carrier. We also support non-consecutive RB allocation for both SC-FDMA and OFDMA within each component carrier.
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